Background: Physical Restraint (PR) has been widely used in the intensive care units, which aims to protect patients and maintain their safety. With all benefits of PR, there are many complications and risks from improper utilization. Further, no Jordanian studies have found to educate nurses regarding the proper PR utilization. Purpose: To evaluate the impact of an educational program on nurses' knowledge, attitude and practice regarding PR use in ICUs. Methods: A pre-experiment with one-group pretest-posttest design was used among 40 ICU nurses. A self-administered questionnaire was used to evaluate nurses before the education program and two weeks after its completion. Results: After implementation of the program, nurses demonstrated a significant difference in knowledge scores between pretest (M = 10.35 ± 1.73) and posttest (M = 13.30 ± 1.47) (t = 9.92; df = 39; P = 0.000), attitudes scores (M = 27.90 ± 2.79 vs. M = 30.40 ± 2.32) (t = 4.61; df = 39; P = 0.000), and practice scores (M = 36.85 ± 1.98 vs. M = 40.52 ± 1.60) (t = 11.59; df = 39; P = 0.000). Conclusion: Service-education program can improve ICU nurses' knowledge, and enhance their attitudes and practices towards physical restraint. Such improvement is expected to be reflected in improving the quality of care delivered to the patients, and decreasing complications of malpractice regarding physical restraint.
Introduction
Physical restraint (PR) is one of the most commonly used methods by nurses to Health limit patient's mobility, especially in acute and long term care. PR is defined as "any device, material or equipment attached to or near a person's body and which cannot be controlled or easily removed by the person and which deliberately prevents or is deliberately intended to prevent a person's free body movement to a position of choice and/or a person's normal access to their body" [1] .
Although PR is considered one of the undesirable methods of treatment and it is associated to the ethical dilemmas in delivering patient care especially for elderly patients [2] , it is still a common practice and it has a direct and indirect positive effects.
PRs are used in intensive care units (ICU) rather than other wards due to confusion and agitation of the patients that affect on their safety and risk for falling in the ICU [3] . In addition, a recent study reported major reasons for restraints includes "Behavioural/confused/violent" (65%) and preventing falls (62%) [4] . The prevalence of PR was 33% -68% in ICU which was higher than Non-ICUs less than 30% [2] . Further, a previous study reported that the rate of using restraints is different among the ICUs, where it was higher in (12.6 to 50.1%) medical ICU compared to (14.5 to 34%) in surgical ICUs [5] . A more recent study reported a prevalence rate of as high as 75% in medical-surgical wards in a teaching hospital in Jamaica [6] . Conversely, the rate of using of PR is different based on patients' age category. For instance, patients were restrained at rates of 6% to 13%, while patients aged 65 years or older were restrained at a higher rate (18% to 22%) [3] . Similarly, Tinetti et al. [7] found patients' characteristics such as disorientation, dependence on getting dressed and the use of antidepressants to be independently associated to rate of using restraints.
Phillips [8] suggested that 80% of ICU patients may experience some degree of agitation during their stay. Therefore, the use of different types of restraint (physical and chemical) is often seen as simple solutions for agitated patients in ICUs [9] . Also, Nirmalan and colleagues [10] reported that the use of chemical restraints such as anxiolytics and sedatives drugs to facilitate dealing with a patient has benefits in controlling patient's behaviors, although it is associated with the risk of sedation-related psychosis. On the other side, PR was used by applying devices on body parts or by changing the environment which leads to restrict movement from one area to another. This is seen as a mean for protection of patient rather than chemical restraints in this environment.
Restraints are used for patient-centered reasons to save the patient from harming himself and others. For example, PR is used to prevent therapy discontinuation, patient's falls and injuries, and to protect clients from removing tubes, drains, and medical equipment connected to their body [11] . On the other side, PRs are used for staff-centered reasons to assist in nursing care management in the situations of patients' confusion and wandering within shortage of nursing staff and wandering within shortage of nursing staff [12] . Further, PRs were occasionally performed for the convenience of the nursing staff rather than for the safety of the patients. PR rates were reduced with a higher staff number [13] . Health Although the use of PR is considered as a method of protection for the patient, it is still associated with physical, psychological, ethical and legal problems and could led to death as a result of inappropriate PR. For example, studies suggested that PR may harm the skin and cause pressure sore, muscular atrophy, nosocomial infection, constipation, incontinence, limb injury, contractures, depression, anger, decrease in physical, cognition state, increase agitation even death [14] . Also, PRs have an effect on patient and family emotions including detention, decreased self-esteem, individuality, increased anxiety and loneliness [15] . On the other hand, PRs have an effect on nurse's emotions, such blame and dissatisfaction when they apply it on their patients [16] .
Nurses in the ICU are the key providers in the application of PR for patient's safety, especially with agitated patients when they attempt to remove invasive tubes and devices that already in place [17] . So, nurses should be aware about PR and it consequences regarding to the ethical and legal problems. A study that examined nurses' knowledge, practice, and associated attitudes toward using of PR among ICU nurses found that nurses had inadequate and fair overall knowledge of PR use and direct tasks related to appropriate use. However, there were a positive attitudes regarding PR use [16] . The authors also reported that the majority of nurses were not aware that patients had the right to refuse the use of PR. In contrast, if they were a patient, they personally should have the right to refuse or resist when restraints were placed on to them.
Another qualitative study explored nurse's experience regarding PR use and showed that nurse's decision was based on routine practice regarding to PR application rather than evidence based [18] . Therefore, Pellfolk et al. [19] reported that nursing education has a significant effect in improving knowledge with a higher mean differences in interventional group than control group (11.1 vs. 9.1) and reduce the use of physical restraints for interventional group about 31.3% are free from restraints compared to control group only 3.6% in the follow up, but still no effect in reducing number of falls or use of psychoactive medication. Also, educational programs can protect nurses from falling in legal and/or criminal consequences. Meanwhile, Hooseinrezaee and colleagues [20] reported education program about PR use that enhanced clinical decisions and improve on quality of care delivered to patients. The results was similar to Choi and Kim [21] who reported a positive significant effect on practices after education program relating using PR after two or six weeks of the duration of educational program.
In Jordan, limited research studies have been conducted related to use of PR in ICU. Additionally, limited literature is available in Jordan regarding nurses' knowledge and attitudes toward PR and the effect of educational programs on their knowledge and clinical practice in that concern, especially in reducing patients' complications related to PR such as pressure sore, limb edema, restricted circulation, and skin laceration at restraint site [22] . The aim of this study is to 
Methodology
Design and Setting: A pre-experiment with one-group pretest-posttest design was used. Nurses were evaluated at two times before the education program and two weeks after its completion. The study was conducted among Jordanian registered nurses who were working at ICU in a private educational hospital, which is one of the largest private hospitals in Amman, capital of Jordan, which contains 27 ICU beds.
Sampling: The target population of this study includes all Jordanian nurses working in Jordanian ICU departments. Accessible population was registered nurses working in the ICUs of the participating hospital. Inclusion criteria included Jordanian registered nurses, with a bachelor degree in nursing, and who had a clinical experience of at least three months in ICU and providing direct patient care were targeted in this study. Convenience sampling was utilized to recruit nurses working in all shifts. Forty three nurses agreed to voluntarily participate and granted consent. Three nurses withdrew from the study (one in maternity leave and two traveled outside Jordan), leaving a total sample size of 40.
According to previous studies which were conducted to evaluate the effect of educational programs on nurses' knowledge, attitude and practice regarding PR, a medium effect size was estimated. Sample size was calculated using G power statistical software, power 0.80 and significance level of 0.05, with paired t test (2-tailed). Accordingly, a total of 38 were needed.
Instrument: The study package contained two parts, where part one contained nurses' demographic characteristics including age, gender, marital status, and years of experience in nursing after graduation. In addition, four questions were utilized regarding available policy in hospital related to PR, sources of nurses' information about PR, major complications of PR, and utilizing alternatives of PR used by ICU nurses. Part two consisted of The Physical Restraint Questionnaire developed by Janelli et al. [23] , which is a self-administered questionnaire.
This questionnaire was used to explore the effectiveness of an educational program on ICU nurses' knowledge, attitudes and practices regarding the use of PR among ICU patients. This study adopted the Arabic version translated by Azab and Negm [24] .
The Physical Restraint Questionnaire has three sections; the first section consisted of 15 items to evaluate nurse's knowledge about the use of PR (definition, purposes, indications, methods, alternatives, safety measures, complications, etc.). This section uses a yes/no format with one grade for each correct answer and zero grade for each incorrect answer, while the question answered by "I don't know" was considered as incorrect. The total grade ranges from 0 -15, with higher scores indicate better knowledge.
The second section contained 11 items that evaluated nurses' attitudes towards the use of PR using a 3-point Likert scale from agree = 3 to disagree = 1, giving a score range from 11 -33, with higher scores indicating more positive attitudes. The last section evaluated nurses' compliance with recommended practices of PR using 14 procedures before the application of restraints, order for use, documentation for indication, observation, complication and follow up. This section uses a 3-point Likert scale ranging from always = 3 to never = 1 follow these practices. Higher scores reflect better practices, with the total score ranges from 14 -42.
A pilot study was carried out to evaluate the clarity and understandability of the questionnaire before introducing it to the study participants, and to assess the feasibility of the study in terms of acceptability to the participants. It helped in detection of difficulties in 3 items and led to facilitate integration into the clinical setting. Therefore, nurses who participated in the pilot study were excluded in the main study sample.
Data Collection: After obtaining permission to conduct the study, researchers visited the target hospital and interviewed the head nurses of the ICU departments to illustrate the study purpose and procedure, and to seek their permission to conduct the study in their units. Then, nurses were interviewed to identify eligible nurses who have been invited to participate in the study. Informed written consent was obtained from staff participants prior to the collection of data. The consent form described study purpose, illustrated that participation was voluntary, and assured that all data would be used for research purposes only and will be kept confidential. Pretest questionnaire was distributed in clinical setting by researchers, after explanation about topic idea for head nurses and for participant nurses consist mainly from 6 -7 nurses on multi times in work place. Participants' names and phone numbers were collected in separate sheet to contact them for post test. The self-administered questionnaire was distributed two times before and after intervention directly by the researchers to the participants. Research Committee at the School of Nursing, the University of Jordan, and the participating hospital. Written consent form was obtained from nurses after explanation of the study objectives and procedure, clarification about posttest after two weeks was explained, participation was voluntary, with the possibility to withdraw also participation at any time without penalties, and confidentiality was assured, and decision to participate will not affect their working status, and the data will be used for research process only.
Statistical analysis: Data were analyzed using the Statistical Package for Social Sciences (SPSS-21.0). Descriptive statistics including Means, standard deviations and frequencies were used to describe participants' demographics, and the main study variables (both pre and post test). To evaluate the effectiveness of the educational program in promoting nurses' knowledge, attitude, and practices of PR, a series of paired t-tests were conducted to compare their values in pre and post test. Significant differences were considered at p-value less than 0.05.
Results

Demographic Characteristics
The participants in this study were 40 nurses who voluntarily agreed to participate and consented to participate. As seen in Table 1 Table 1 . More than half of nurses (55%) reported they faced incidence of complications from physical restraints, the main complication reported was nervousness about (42%).
Testing Research Hypotheses
A series of paired t-test was used for testing study hypotheses in order to evaluate the effectiveness of the educational program in promoting nurses' knowledge, attitude and practice of PR. The first hypothesis was tested as shown in Table 2 , where the difference in pre (M = 10.35 ± 1.73) and post (M = 13.30 ± 1.47) knowledge score was found to be statistically significant (t = 9.92; df = 39; P ≤ 0.01). This result suggested the usefulness of implementing such programs to improve nurses' knowledge regarding PR.
Testing the second hypothesis (Table 3) to pre practice scores (M = 36.85 ± 1.98). These findings confirm a statistically significant difference in scores (t = 11.59; df = 39; P < 0.01) and suggest the usefulness of implementing such programs to improve nurses' practices regarding application PR.
Discussion
This is an interventional study that aimed to explore the impact of an educational program on ICU nurses' knowledge, attitude and practice regarding use of PR, which would increase their knowledge and if it had a beneficial positive effect on improvement their practice among restrained patients in ICUs. Such a study can aid in improving the quality of nursing care for patients in Jordanian ICUs who were found to have many problems including suffering from unnecessary pain [25] and inadequate nursing education [26] . Similarly, Jordanian nurses are in need for such education programs that enhance their practice as they were noticed to have less than optimal in different areas of nursing care including handwashing [27] and enteral nutrition [28] .
The findings of this study demonstrated significant improvement in general level of knowledge, attitude and practice regarding PR use among ICU nurses, which leads to accept the set hypotheses regarding impact of educational program. The current study involved a sample of 40 nurses, 57% of them did not take any PR educational programs and more than half of them did not know if there hospital has PR policy that should integrate it in PR educational programs.
As Cannon and colleagues [29] found that the majority of nurses did not obtain any particular learning or in-service preparation about PR, which negatively affected on nurses practices. Also, Chien and Lee [30] reported the integration of restraint policy in private hospitals within strict regulations and observe how nurses follow these regulations that affected nurses attitudes and their practices regarding PR use in acute settings.
The current study reflects a positive significant effect on enhancement in nurses' knowledge after implementation two hour in-service education pro- The results of our study recommend that there is a need to evaluate the long-term effects of the intervention on patient care related to PR use in critical care setting in the future.
The study demonstrated significant improvement in practice part related to PR by slightly increasing their mean from 63.9 to 40.5. This is considered a slight improvement but was statistically significant. The result was analyzed after two weeks of educational program .This was congruent with Taha and Ali [32] who observed the practice of nurses after educational program but without studying the affect of their practice on patients' outcome by decreasing the complications.
Conversely, the result of current study was incongruent Choi and Kim [21] who reported no statistically significant differences after education program on practices relating PR after six weeks of intervention, while Hooseinrezaee et al. [20] assured that educational programs may be conducted to get better practice, reach proper attitude and increase nurses' knowledge.
Regarding participant s' attitudes toward using of PR significantly improved by increasing in the mean from 27.9 to 30.4.This improvement is similar to Hooseinrezaee et al. [20] and Huang et al. [31] . On the other hand, our study was incongruent with Choi and Kim [21] who found no statistically significant differences in attitude between control and interventional group. The current study supported the positive relation between knowledge improvement and attitude enhancement.
Our study suggests we need focusing on nurses' learning about of PR. This knowledge improvement will affect the quality of practice and care delivered to the patients. Actually, Jordanian nurses are in need for such programs of different nursing aspects, and showed that they benefit from them [33] [34] [35] , and would increase their commitment to their profession [36] . However, we recommend the future studies to investigate the influence of enhancement in nurses' knowledge and practice on patients' outcomes associated to physical restraining.
Finally, increasing ICU nurses' autonomy is also recommended that would have benefits for both nurses and patients [37] .
Limitations of the Study: A convenience sample was utilized and quasi-experimental one group pre-post test design was used in the current study. In addition, our small sample size (40 nurse) drawn from a single hospital might limit the generalizability of our results. Thus, the external validity of the findings is limited. Farther studies are needed by using randomized controlled design with interventional and control group and conducting study to different types of hospital (military, governmental and private) not only on a private hospital, all of this will improve the generalizability of study results to all Jordanian nurses and allow to measure the effect of educational program more accurately. Current study used only one type of education as lecture, while other type of education Health can be introduced to yield for more benefits, we recommend using other methods like video and training session and followed by examine long term effects of PR educational program.
Conclusion
This study was carried out to test the hypotheses that implementing educational program for training nurses in their using PR would improve their related knowledge, attitude and practice in ICUs. Study findings reflect that the educational program was used to improve intensive care units nurses' knowledge, and also enhance the attitude and practice toward PR. This means that the wrong practices or misconception that would extend to nurses will be perpetual. From this result, hospitals administration can recommend to continuous education department to introduce in service-education program related to PR in annual curricula, and also recommend for quality department to initiate policy regarding to PR use.
